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Abstract

Nineteen different domestic spices were collected to be
used primarily for the production of flavored-puff-pork rinds
including galingale, garlic, holy basil, clove, cardamon,
turmeric, galanga, ginger, lemongrass, onion leaves, kaffir lime
leaves; pepper, caraway, nutmeg, coriander, shallot, sweet basil,
field mint and cinnamon. The spices were oven-dried to the
moisture of 3-5% and finely ground. The surface of puff pork
rinds were costed with each spice with concentration ranging
0.5, 1.0, 1.5, 2.0 and 2.5%. It wds found +hat the most
acceptable 5 spices out of 19 were kaffir lime leaves, shallot,
garlic, onion leaves and lemongrass. Optimum concentration for
each spice used were varied from 0.5-2.5%, Flavoring ingredients
for flavored-puff-pork rinds were formulated consisting of sugar,
salt, citric agid, monosodium glutamate (MSG) and single spice.
The ingredients cooperated in standard formula consist of 2.5%
sugar, 2% salt, 0.2% citric acid, 0.25% MSG and appropriate
ground spice. Finally the flavoring ingredients were coated oﬁto

the surface of puff pork rinds with concentration of 9%




N

The 5-different flavored—puffnpork rinds contained
moisture ranging from 2.69-3.42%, fat content 32.50-33.75% and
salt 3.04-3.93%. Microbial counts were not exceeded 1x10"
colonies/g and yeast and mold counts not more than 100 colonies/g

Acceptabilities of all 5 flavored-puff-pork rinds were
evaluated by 30 consumers. The products were considered accepted
by the consumer panelists.

Storage qualities of the flavored-puff-pork rinds were
performed at 4 °C and room temperatures for the period of 9 weeks.
It was found that moisture contents and TBA numbers were
increased throughout the keeping periods. Increment of moisture
and TBA number were higher at. room temperatures. Microbial and
yeast and mold counts were not exceeded 1x10" colonies/g and 100
colonies/g, respectively. Acceptabilities of the products
decreased as keeping time increased with keeping at 4 °C having
superior qualities.

Processing of the flavored-puff-pork rinds by adding
flavoring ingredients while cocking pork skin was also performed.
Comparison to coating process, it was found that incorporation of
flavoring ingredients in cooking water provide inferior finish
products in term of appearance, color, flavor and acceptabilities

of the products.
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Lﬂﬁauuuuﬂuﬁg
SV af 58 M3 F
. HH
Treatment 3 - 0.36 0.12 6.00
Error 4 0.07 0.02
Total T 0.43

W = ' 1 <dear v
Nﬂ?qn&ﬂﬂﬂqqﬂﬂqdnuﬂajﬂ@ﬂﬁ (P<0.01)
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5 5 - 3 <
ATTINARELINN 6 ﬂﬂﬂaﬂuuﬂiﬁsauﬂsuqmaawnﬁuﬂaquﬂnﬂgﬂEQﬂausﬁ
' 4 o ) - ° asr ﬁu

sﬁaﬂqtﬂninﬁnngmﬂgn 4 4 uasgmﬁguﬁaq i

. £
L@ 9 dilenw

uauwgﬂgenﬁusﬂ sV df S8 MS F
et Treatment 19 156.84 8.26 50.38
o E X2
gnILY (A 9 87.62 9.72 59.24
gl (B i 62.22  62.22 379.74
AXB 9 7,10 0.79  4.82°
Error 20 3.28 0.16
Total 39 160.12
= ‘ i WM
nFELnNsY Tresbtment 19 169.20 8.90 28,95

'~ .
aEMsLiY (A 9 108.00 12.00 39.01° "

gmﬁgﬁ (B) 1 48.29  48.29 157.00
' wa
AXB g  12.91 1.43  4.86
Error 20 8.15 0.31
Total 39 175.35
lamay Treatment 18 175.72 9.95 37.16 "

) .
gy () 9 9897 11.00. 44.18""

snpi (B) 1 62.10  62.10 249.50"

*¥
AxXB 9 14.65  1.63  6.54
Error 20 4.98 0.25

Total 39 180.70
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6 (9@
uﬂﬂﬁgﬂzdﬂguiﬁ sv df Ss MS F
avlas Treatment 19 122.79 6.46 B7.08
o . 3.3
pgnITiY (&) 9 49.99 5.66 TA4.B2
Bumall (B) 1 52.83  52.83 T11.70
MM
AXB 9  19.97 2.92  29.89
Error 20 1.48 0.07
Total 39 124,27
wenIe Treatment 19 185.04 9.74 154.60""
o L ¥
ggmILy (M) 9 53.63 5.96 94.60
sl (B 1 108.50 108.50 1722.43
AXB 9 22.90 0.54 40.39
Error 20 1.26 .08
Total 39 186,30
IR Treatment 19 154.07 8.11 68.18 "
X < ¥
gL (M) 9 54.19 6.02 49.12
< E 2.3
sungll (B) 1 83.49  83.49 681.14
AXB 9  16.39 1.82  14.88"
Error 20 2.45 0.12
Total 39  156.53

» 1 3 - w <l
** Sarmuandraadnaliifed@gia (P<0.01)
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=y 1 1 < i <
eI amAsLann 7 Aatadnamkals e TBA.ﬂaquﬂnﬁgﬂjéﬂausaizﬁaﬂqLﬂn

ar : - e - e EY) &
7ﬂuqﬁ§mﬁgu 478 uavBNMITDI viutaan 9 Fland

uﬂnﬁgﬂgonguﬁa sV df ss MS F
o U Treatment 19 86.97 4.58 42.64
o R X3
agMILL (A 9 50,25 5.68 52.0%
sumpil (B) i  95.60  26.60 238.48 "
' VXS
AXB 9  11.12 1.24 11.51
Error 20 2.15 0.11
Total 39  89.12
< W
e LREN Treatment 19  69.96 3.68 72.83
a L33
gL (A 9 49.71 5.52 109.25
aangll (B i 14.49  14.49 286.74"
i
AXB 9 5.75 0.64 12.65
Error 20 1.01 0.05
Total 39 70,97
Loy Treatment 19  84.49 4.45 22.58
4 b3 3
BgmIL (A 9 50.99 5.86 28.77
il (B) 1 oo.78  22.78 118.71
AXB 9 10.71  1.19 80.5 "
Error 20 3.94 0.20

Total 39 88.43
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uﬂuﬁgﬂgoﬂauﬁﬁA SV af ss MS F
avlad Treatment, 19  81.78 4.30 56.54
o ¥
BWMIL (A 9 49.19 5.47 71.80
. =Y E 2.3
soingil (B) 1 18.87  18.87 247.81
»H
AXB 9  13.73 1.52  20.04
Error 20 1.52 0.08
Total 39 83.31
N3N Treatnent 19 53.41 .81 26.86
c t.2.)
AIPMIINY (A) 9 28.55 3.17  29.97
somgil (B) 1 16.16  16.16 143.17°
¥
AXB 9 9.71 1,08 10.19
Error 20 2.12 0.10
Total 39 55.52
RO Treatment 19 74.58 3.92 21.07° "
< ’ HH
sl (A) 9 39.57 4.40 23.60
=y *H
samgll (B) 4 16,24  16.24 87.20
AXB 9 18.77 2.08 11.200"
Error 20 3.72 0.19
Total 39 78.31

H¥ = ' + ey @ S
IABLANF W BENAMIENAREY  (P<O.01)
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ci [ @ € < o
HITWAALRITM 3 ﬂ?ﬁ?ﬂuuﬂiﬂiﬁuﬂm@ﬂﬂmgﬂﬁd ﬁ_ﬁEQﬂﬂUﬂgﬂEGﬂﬁuﬁﬁﬂ53tﬂﬂN

l.du = N o ey ﬁu
ﬁ%ﬁ?qdlﬂﬁiﬂﬁqﬂgmﬁgﬂ B f uazgmﬁguﬁao LWL 3R

o Hilaw

AW sV ar SS MS F

Fmwieriing  Treatment 19 12.59 0.6 <1
pgnILiy ) 9 8.34 092 <1
gmngﬁ_(a) 1 0.04 0.04 < 1
AXB 9 4.22 0.47 < 1
Error 140 135.52 0.97
Total 159  148.11

3 Treatment 19 8.52 0.458 < i
mgnalfy A 9 5,83 0.65 <1
Rl (B) 1 1.28 1.28 1.68
AXB 9 1.40 0.16 <1
Error 140 107.99 0.77
Total 159  116.51

nau © Treatment 19 10.15  0.58 < 1
mgniatfy ) 9 8.08 100 <1
puROY (B) 1 0.02 002 <1
AxB 9 1.08 0.12 < 1
Error 140  164.38 1.17

Total 159 174.53
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ﬁmnﬂm Sy daf S8 MS F
nausandled  Treatment 19  29.3%-  1.54 3.12 "
o ¥
2EMTLI (A 9 16.28 1.81 3.66
- ’ *
aumnll (B) 1 7.93 7.93 16.04
AXB 9 5.11 0.57 1.15
Error 140 63.20 0.49
Total 169  98.53
SHE@ Treatment 19 14.06 0.74 < 1
I
eI (A 9 8.49 0.94 <1
'Qmﬂﬁi (B) 1 1.89 1.89  1.958
AXB 9 3.68 0.41 < 1
Error 140  136.13 0.97
Total 159 150.19
ANnsaY Treatment 19  200.64  10.56 16.92" "
[ I
AYAIILAL (A) 9 79.56.  8.84 14.16
snail (B) 1 106.68 108.68 170.97
V . £ 2.3
AXB 9 14.40 1.80  2.87
Error 140 ° 87.36 0.62
Total 169

288.00
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ATITIAALUINT 8 (fia)

@mﬂﬂw 5V df 55 MS F
ATERN3Y Treatment 19 149.28 7.86 14.32 "
o WM
AENTILAN (A 9 58.60 6.51 11.86
puRON (B) 1 71.76  71.76 130.74
AXB 9 18.92 2.10  3.83°"
Error 140 76.84 0.56
Total 159 226.12

H 1 1 e g ow S
Mﬁ?ﬁnuﬂﬂﬂﬁﬂﬂﬂﬂduuﬂﬁﬁﬂ@ﬂd (P<0.01)

1=4 ] «r oy
ns  LRIAIMENATUNIIERR
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fTanatuam 2 ataalalian qmﬁnnmadwa q ﬁaeuﬂuﬁgﬂjqnausamsiﬂ§

+ 2 w P a ° o p ﬁu - £
isw31qLﬂuinﬁﬁﬂ9mﬁgu 44 uaagmngnwaq 1ttt 9 dilew

A sV af ss MS F

anwizlsang  Treatment 19 12.13 0.64 <1
mgmItiy (A 9 8.94 099 <1
ol (B) 1 1.06 1.06 <1
AXxB 9 2.12 0.23 <1
Error 140 156.97 1.12
Total 169  169.10

A Treatment 19 12,90 0.68 <1
mEMILY (A 9 3.4 0.3 <1
gmngﬁ (B) 1 4.80 4.80 5.46
AXB 9 4.96 0.85 < 1
Error 140 123.00 0.88
Total 169  135.89

na Treatment 19 32.73 1.72  1.29™
gL (&) 9 21.77 2.42  1.81°°
Nl (B) 1 7.58 7.66 5.66

f AxB 9 3.40 0.38 < 1

Error 140 186.69 1.33
Total 189 219.41




AT NAAUBINT

127

9 (@A)
@mnﬂu 5V df 53 MS F
nduenmeled  Treatment 19 133.19 7.01  9.52°"
= M
MEMILY (A) 9 66.37 7.26  9.86
pngil (B) 1 46.98  46.98 B3.79
MW
AXB , 9  20.83 2.31 3.14
Error 140 103.10 0.74
Total 159 236.29
Rt Treatment 19 27.74 1.46 1.33"
<
aEmLi (A 9 8.97 1.00 < 1
oungll (B) 1 15.78  15.78 14.37
AXB 9 3.02 0.3¢ < 1
Error 140 153,49 1.10
Total 159 181.23
AInIaY Treatment 19 279.16  14.69 20.46
o ¥
2IEMITLY (A 9 123.77  13.76  19.15
il (B) 1 135.55 135.56 188.76
AXB 9 19.83 2.20  8.07 "
Error 140 100,54 0.72
Total 189  879.70
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I NATAMUIIM O (fE)

@mnwu SV df S5 M5 F

MmNy Treatment 19 243.90  12.84 25.00

o
BUEMILAT (A) 9 106.47  11.83 23.04" "

BORON (B) 1 123.38 123.38 240.28

¥
AXB 9  14.05 1.56  3.04
Error 140 71.88 .51

Total 159  315.78

WM t v <ty 4 o <
HauananasataininafigEs (P<0.01)
* Jarusndoanaliieigy  (P<0.08)

=] ] w oy
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ﬂi r - 1 4
A WNAAEINT 10 aalsils ANNHULHTD < ﬂaéuﬁUﬁﬁﬂzﬁﬂauﬁﬁ
] du 4 - L3 =, ﬁ-u
TUﬁauisﬁaﬂaLnusﬂuwngmﬁgu 477 uSvBUMMIMEY

w £
L3871 9 dlew

AunTY sV dar S8 MS F

anwurisang  Treatment 19 579 ° 0.30 <1
aqgﬂwstﬁu (A) 9 5.40 0.60 < 1
Qmﬁgﬁ (B) 1 0.07 0.07 <1
AXB 9 0.33 0.04 <1
Error 140 126.74 0.09
Total 159  132.83

3 Treatment 19 9.05 0.48 < 1t
aﬂgﬂwiLﬁu (A) 9 8.40 0.93 1.39°
Pl (B) 1 0.05 0.08 <1
AXB 9 0.59 0.06 < 1
Error 140 93.958 0.67
Total 159  103.00

ngu Treatment i9 6.23 0.33 <1
gL (A 8 410 0.48 < 1
Pl (B) 1 0.00 0.00 < 1
AXB 9 2.13 0.24 <1
-Error 140 144.27 1.03

Total - 159  150.80
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AN sv daf SS MS F
nawaandled  Treatment 19  18.23 0.96 1.85 "
o MH
amnILM (A 9 12.95 1.44 2.78
o M
Rl (B) 1 3,51 3,51 6.78
AXB 9 1.76 0.20 < 1
Error 140 T2.48 0.52
Total 159  90.71
SHEIR Treatment 19 11.38 0.60 < 1
[~
AENTILM (A) 9 7.10 0.79 < 1
gmﬁgﬁ (B) 1 2.93 2,93  3.20
AXB 9 1,33 0.16 <1
Error 140  128.18 0.91
Total 159 139.54
AINTaY Treatnent, 19 184.41 9.70  13.74° "
< L 2.3
AL (A) 9 71.81 7.92  11.22
NN (B 1 97.03  97.03 137.35 '
AXB 9  16.06 1.78  2.53°"
Error 140 98.91 0.71
Total 159  283.31
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AT INANRKEUITT 10 (AR) -

WHIRY sv . daf 59 MS F
ar WM
asaNi Treatment, 19 167.97 8.84 17.79
o R 3.3
MEMIIIY (A) 9 69.47 7.72  15.53
o N
sl (B) 1 84.39  84.39 169.83
AXB 9 14.11 1.57  3.15°°
Error 140 69.57 0.50
Total 159  237.57

¥ = [l i e v o =
HARULENA IR WBNEEIANE  (P<0.01)

=i 3 - G Tt
ns luNadsuansnatmisans
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AVIRMALLINT 11 AR ARRNINEAN o ﬁaquﬂuﬁgﬂgqnausﬂTu
. & e 5 - o av ﬁu
HENTATER I LOVINIMBUAN 4 4 UASUMMTAY L

-r ‘
L7 9 Hilew

AW sv daf S8 MS F

amsealsang  Treatment 19 11.01 0.58 <1
a1gﬂ17£ﬁu (A) 9  10.56 1.17  1.247
B (B) 1 0.08 0.08 <1
AXB 9 0.38 0.04 <1
Error 140 132.90 0.95
Total 169 143,92

a Treatment 19 9.90 0.52 < 1
aqgnws;ﬁu (A) 9 8.654 0.95 <1
gmﬁgﬁ (B) 1 0.50 0.50 <1
AXB 9 0.86 0.10 < 1
Error 140 138.64 1,00
Total 159 148,54

AN Treatment 19 31.45 1.66 1.30""
TR (W) 9 2877 2.64  2.07
Bl (B) 1 4.54  4.54 3.56
AXB 9 3.13 0.35 <1

Error 140 178.45 1.27

Total 159 209.90
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11 @)
AN sV df SS MS F
asuaandled  Treatment 19 76.10 4.00  7.79"%
o MM
awmItiy (A 9 34.71 3.86 7.50
ounll (B 1 27.56  27.86 53.86
£ 2.3
AXB 9  13.84 1.54 2.99
Error 140 72.03 0.51
Total 159  148.13
SFHA Treatment 19 29.09 1.3 1,38
o Py
MENILIY (A) 9 17.16 1.91 1.68"
RO (B) 1 7.18 7.18 6.33"
AXB 9 4.75 0.53 < 1
Error 140 158.96 1.14
Total 159 188.05
AUNIDN Treatment 19 991.36  15.33 26.57
4
BwmILiY (A 8 94.09  10.45 17.24*"
il (B) 1 170.26 170.26 283.95 ©
¥
AXB 9  2a7.01 3.00  5.00
Error 140 83.94 0.60
Total 159 375,30
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T IARMEIN 11 (9i8)

ANAY sV af S MS F
MrsaNdy Treatment 19  267.25 . 14.06 382.85"" |
o E X3
DI (A) 9 86.19 9.58 22.16
Bungl (B) 1 156.72  166.7% 362.62
E 2 3
AXB 9  24.34 2,70  6.96
Error 140 60.80 G.43
Total 159 327.75

H¥ < . [ <t ar v
BAMANGIBEIIUERIAYEY (PC0,01)
¥ fanenapsnailiinddy (1€0.08)

ns  bBieuenaimIasas
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1 d ~t ﬂi =, o Y ﬁu
1811’)’10“11]501&”]'(1?1{33%3! 41 uasgumgmau L&

9 Hiam

AT sV af Ss MS F

anwuvlaingy - Treatment 19 16.86 0.89 <1
aqgnqstﬁn (A) 9 9.35 .04 <1
BN (B) 1 2.96 2,96  2.78
AXB 9 4.56 0.51 < 1
Error 140 149.10 1.08
Total 159 165,97

a Treatment 19 22.32 1.17  1.487°
I (A 9 5.24  0.58 < 1
RN (B) 1 12.21  12.21 15.39 "
AXB 9 4.86 0.54 <1
Error 140 111.08 0.79
Total 159 133.37

fdy Treatment 19 29.08 1.53  1.38™°
awgnwﬁtﬁu (A) 9 20.86 2,32 2.05"
BnNl (B) 1 4.92 4.92  4.34°
‘AXB 9 3.29 0.36 < 1
Error 140 158,58 1.13
Total 159 187.64
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AN sV daf 53 MS F
nvaerd e Treatment 19 87.43 4.60 7.91°%
o E =3
AENTLAL (A 9 48.60 5.40 9.29
gmﬁgﬁ (B) 1  26.18  26.16 48.00
W
AXB 9  12.66 1.41  2.42
Error 140  81.40 0.58
Total 159  168.83
SHE9 Treatment 19 33,77 1.78  1.65
< ns
2WMTINY (A) 9 18.36 2.04 1.90
BTl (B) 1 13.40  13.40 12.46
AXB 9 2.02 0.22 <1
Error 140 150.54 1.08
Total 159 184,31
AuNTaN Treatment 19  263.68 13.88 19.78 "
o
aWNILAY (A 9 107.77 11.97 17.02°"
BuRDi (B 1 188.29  138.29 196.62"
HH
AXB 9 17.60 1.98 2.78
Error 140  98.47 0.70
Total 169  362.12
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ﬁmnwu sV df SS MS F
T Tea Treatment 19 237.95 12.52  25.17
a ¥
aEMILAL (A) 9 B8.57 9.84 19.78
aampil (B) 1 134.41  134.41 270.14°
‘ W
AXB 9 14,97 1.68 3.34
Error 146 63.66 0,50
Total 159  307.61

L 1 ' <fas o <
AIUANA I BENINLEF RS (P<0.01)

# < [ + <tas o
uﬁ'.nutmﬂmqml’kmuﬂz@ﬁﬂ{y (P<0.08)
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AV RMANUINT 13 Aaulels MSNBULA N ¢ FBILAURYTHAIUAN Tn

4 - - o It
Tgﬂiﬁﬁlﬂﬂﬁﬂﬂﬁﬁgmﬁﬂﬁ 4% uazgmﬁQNﬂaa Lﬁutaaw

9 Hlam
anqu 8V. af 85 MS F
nauaandled  Treatment 19 121.89  6.42  6.16" "
< E X 3
MBI (A) 9 96.23  10.58  10.16
gl (B) 1 20.i13  20.13 19.32%%
AXB 9 6.63  .0.74 < 1
Error 140 145,84 1.04
Total 159 267.84
AINTEL Treatment 19 243.91  12.84 16.258°"
[ i
BIEMITLNY (A 9 66.15 6.24  7.90
Bunail (B 1  165.24 165.24 209.13 "
AXB 9  22.52 2.50  g.17°"
Error 140  110.82 0.79 ]
Total 159 354,53
nrsandy Treatment 19 197.20  10.38 14.78°"
o HH
ﬂﬁgﬂq7iﬂﬂ (A) o 25,88 2.88 4,10
=, HH
RNl (B) 1  150.84 150.54 214.44
WM
AXB 9 20.78 2.31  3.29
Error 140  98.28 0.70
Total 159 295,49

WM ' ' o o o
sirnusndrsatnadlilsddinga (P<o.on)
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